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products to help the shoppers find what they are looking 
for. Employees often must accompany the shoppers simply 
because the employees themselves are not exactly sure of the 
precise location of the products in question. 

While both customers and many employees of a store 
often are not fully aware of the locations within the store 
of the various products being sold by the store, this is 
typically not because the information is not available. A 
store typically has one or more managers or other employees 
who are in charge of maintaining inventory within the store, 
and who consequently know the locations of most, if not all, 
of the products within the store. Moreover, many modern 
stores have a computerized or other information system that 
is utilized to keep track of the stores' inventory. Such 
inventory systems can keep track of, in addition to the 
types and brands of products being sold, the vendors of the 
products being sold, the prices for which the products are 
being bought and sold by the store, the number of each type 
of product that is remaining within the store and even the 
locations of the various products within the store. 

U.S. Pat. No. 5,630,068 shows one system that has 

already been designed to assist customers and others in 

locating products within stores. According to this system, 

customers in a store are provided with relay units that are 

either mounted on shopping carts that the customers push 

around within the store, or simply carried around the store 

by the customers. The relay units are coupled to a central 

computer by way of light or radio frequency (RF) signals. 

When the customers begin shopping, , they identify from a list 

those products that they are interested in purchasing. Upon 

finishing this entry of information, the customers are 

provided with graphical and other information indicating the 

location of the desired products within the store and, as 
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they progress through the store, are provided with 
prompts/reminders when they approach the locations of the 
products that were originally indicated. 

Although this known system is capable of providing 
product location information to customers, the system has 
several drawbacks. The optical, RF and/or sensor equipment 
required by the system for allowing communication between 
the central computer and the relay units, for determining 
the positions of relay units, and for determining when the 
relay units are approaching the locations of products that 
have been selected by the customers, is complicated. 
Because the relay units are mobile, the relay units can be 
lost or damaged by customers. Indeed, relay units that are 
coupled to shopping carts can be damaged as a result of a 
variety of circumstances, including exposure to the elements 
when shopping carts are left outside of the store. For 
these reasons, the known system may be undesirably 
complicated and expensive. 

From the above, it is apparent that it would be 
advantageous if stores had systems within the stores for 
providing product location information to customers (or 
employees or others). It would further be advantageous if 
these systems were easily accessed by customers and provided 
information in a rapid and convenient manner. It would be 
particularly advantageous if access were facilitated by 
employing a system with user interfaces that were 
conveniently accessible by customers from a number of 
locations within a given store. 

It would also be particularly advantageous if 

access was facilitated by employing a system having user 

interfaces that made use of modern electronic interface 

technologies. At the same time, it would further be 

advantageous if the system utilized a simple array of 
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store 100 is a food store (e.g., "Pick Save") with 
various specialty food centers, such as a bakery 102, a deli 
104, a dairy section 106 and a frozen foods section 108. 
The store layout includes a number of different shelves 110, 
racks (not shown), aisles 112, refrigeration compartments 
113, and check-out counters 118 and may include more than 
one room, such as a main shopping room 114 and an office 
116. Items that may be purchased by consumers, or which may 
for some other reason be of interest to consumers, are at 
different locations within the store. While the store may 
be organized in order to facilitate customers' searches for 
desired items, customers still must look around and walk 
around the store to find various items. 

While a food store 100 is shown, the present 
invention is applicable to all other types of stores that 
sell more than one item (or have more than one item of 
interest to customers) and have such items located in 
different positions within the store. For example, in 
addition to food stores, the present invention can be 
employed in a pharmacy/drug store (e.g., Walgreen' s™) , a 
home-improvement store (e.g.. Home Depot™), an office 
merchandise store (e.g.. Office Depot™), a department store 
(e.g., Marshall Field's™), and virtually all other stores. 

Referring to FIG. 1, in a preferred embodiment 
multiple user interfaces 120 (specifically, user interfaces 
120a-120f) are positioned at multiple locations within the 
store (in an alternate embodiment, a store would have only 
one such user interface positioned at one location) . Each 
of user interfaces 120 is capable of receiving inquiries 
from customers (or employees or others) as to the location 
of various items within store 100. Also, each of user 
interfaces 120 is capable of providing information to 
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customers in response to receiving inquiries from the 
customers . 

In the preferred embodiment, each of user 
interfaces 120 is capable of providing information regarding 
the location of any item of interest to customers within 
store 100 (as well as capable of indicating to customers 
that a particular item does not exist within the store if 
customers inquire as to the location of that item) , In 
alternative embodiments, some (e.g., one or more) of user 
interfaces 120 are able to provide more information than 
some of the other user interfaces. Indeed, in certain 
alternative embodiments, one or more of user interfaces 120 
are capable of providing completely different information 
than one or more of the other user interfaces. 

As shown in FIG. 1, in the preferred embodiment, 
each of user interfaces 120 is connected to a central hub 
130. User interfaces 120 can be, but need not be, coupled 
to one another as well as coupled individually to central 
hub 130. The exact connection matrix between user 
interfaces 120 and central hub 130 is not of significant 
concern. For example, some (or all) of user interfaces 120 
can be connected to one another and to central hub 130 in 
serial fashion, as are user interfaces 120d-120f in FIG. 1. 
Alternatively (or in addition), some (or all) of user 
interfaces 120 can be connected in the form of a wheel with 
a hub and spokes, as are user interfaces 120a, 120b and 120d 
with respect to central hub 130 in FIG. 1. Coupling (as 
shown by a dashed line 140 in FIG. 1) of user interfaces 120 
to central hub 130 and/or to one another is preferably by 
way of electrical wiring in order to be relatively 
inexpensive although, in alternate embodiments, the coupling 
can occur by way of wireless communications or some other 
communication mechanism. 
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Central hub 130 is, in the preferred embodiment, a 
central computer database (or other information source) in 
which information regarding the location of all or at least 
some of the items within store 100 (i.e., inventory location 
information) is stored. ■ The product location information 
can include information as to where products are both placed 
or stored. In addition to this product location information 
stored in central hub 130 is a variety of types of 
additional information regarding products or other store 
features (e.g., information regarding the current stock of 
different items and prices of different items) . 

The location information (and any other 
information) within central hub 130 can be provided to the 
central hub in a variety of ways. In the preferred 
embodiment (and as shown in FIG. 1), the information is 
provided to central hub 130 from an overall inventory 
database 135 of the store, such as currently exist in many 
stores today, with which the central hub is configured (and 
programmed) to communicate. In an alternate embodiment, 
central hub 130 is the only database containing inventory 
information within the store, and is programmed with 
inventory information including product location information 
by store personnel (or by some other automatic system) . 

Operation of user interfaces 120 in relation to 
central hub 130 can take different forms according to 
different embodiments. In a first embodiment, each of user 
interfaces 120 is configured to send a signal to central hub 
130 to access the database, upon receipt of an inquiry from 
a customer regarding the location of a particular item. 
Upon accessing the database, information is obtained 
regarding the location of that particular item and provided 
back to the respective user interface 120, which in turn 
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relays that information (or related information) to the 
inquiring customer. 

The exact communications protocol between user 
interfaces 120 and central hub 130 can take the form of any 
of a number of standard communications protocols known to 
those skilled in the art. For example, in one embodiment a 
user interface 120 merely reports a request to central hub 
130. Central hub 130 in turn receives the request, then (if 
it determines the request to be appropriate) performs a 
search of its database and finally, if relevant information 
is found, sends a message back to the respective user 
interface 120. 

In a second embodiment, although each of user 
interfaces 120 is in communication with central hub 130, a 
given user interface does not need to access the central hub 
each time a customer makes a request. Rather, periodically 
all (or some) of the relevant location information within 
central hub 130 is downloaded into individual memories 
associated with each (or some) of user interfaces 120. 
Then, when a customer makes an inquiry at a particular user 
interface 120, the user interface accesses its own memory to 
obtain relevant information in response to the inquiry, 
instead of relaying the individual request to central hub 
130 and obtaining relevant information in response to that 
request from the central hub. 

This second embodiment is believed to be a 

preferred embodiment in relation to the first embodiment 

insofar as this second embodiment does not require 

effectively uninterrupted communications between user 

interfaces 120 and central hub 130 at all times and, 

further, does not place as great of a burden upon the 

potentially-limited processing capabilities of the central 

hub. At the same time, this second embodiment requires 
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greater memory storage capability on the part of each of 
user interfaces 120 to store the downloaded data from 
central hub 130. 

Additional embodiments are also possible. For 
example, in certain embodiments, the user interfaces 120 are 
programmed by having one or more store employees (or other 
individuals) couple each user interface individually to 
central hub 130 only for the time necessary to download 
relevant information. In one embodiment, an employee can 
program the user interfaces 120 using a mobile device (not 
shown) that is carried around with the employee. The mobile 
device contains all of the relevant information and can be 
"'plugged into" the different user interfaces 120, one by 
one, to download location information to the different user 
interfaces. The mobile device effectively functions as the 
"central hub" insofar as all product location information is 
transferred from it. 

In further embodiments, some or all of user 
interfaces 120 are coupled only to certain other user 
interfaces such that, when one user interface is provided 
with information (e.g., when such user interface is 
connected to central hub 130 or to the mobile device 
discussed above), other user interfaces also receive that 
information. Indeed, in one embodiment, a user interface 
120 is programmed to act as an "intermediate hub", such that 
location information is stored (or downloaded) onto that 
user interface but not others. In such a system, the other 
user interface (s) 120 that are connected to the intermediate 
hub user interface can request and obtain information from 
the intermediate hub in the same fashion as user interfaces 
would access central hub 130 in the first embodiment 
described above. (Referring to FIG. 1, for example, user 
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interface 120b could be programmed to act as an intermediate 
hub with respect to user interface 120c.) 

Referring to FIGS. 2a and 2b, two physical 
embodiments of exemplary user interfaces 220a, 220b are shown 
that are positionable at various, multiple locations in a 
store. User interface 220a shown in FIG. 2a has a user 
interface terminal 201 mounted upon a stand 202, Because 
user interface 220a is a stand-alone user interface, the 
user interface is positionable at various locations around 
the store, including at the ends of aisles, in between 
shelves, in the middle of aisles, at the front of the 
checkout counters, or along walls or at virtually any other 
position within the store. In contrast, user interface 220b 
shown in FIG. 2b is a user interface that consists merely of 
a user interface terminal 251. While user interface 220b is 
shown mounted on the end of a shelving structure (e.g., at 
the end of an aisle), the user interface can be mounted on 
walls, on other structures within or at the ends of aisles, 
at the front of checkout counters or at any of a variety of 
other convenient locations. 

Preferably, user interface 220b is relatively thin 

so that the user interface does not protrude far off of the 

structure onto which the interface is mounted, and so that 

the user interface is not an obstruction to customers (and 

so that the user interface is not unaesthetic) . In addition 

to exemplary user interfaces 220a, 220b, the present 

invention also encompasses a wide variety of alternate 

embodiments of user interfaces that are capable of receiving 

inquiries from customers and providing information in 

return. Such alternate embodiments of user interfaces 

include user interfaces of a different shape or size 

(including interfaces that are much smaller), user 

interfaces that form a part of some other structure in which 
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the interfaces are embedded or integrated (e.g., a shelf), 
and user interfaces that have a different support mechanism 
(e.g., user interfaces suspended from the ceiling of the 
store) . 

The user interfaces also, in certain embodiments, 
are included within points of purchase displays, at which 
certain products are situated and/or promoted with 
advertisements. Insofar as the user interfaces are intended 
to be frequently accessed by customers, store owners are in 
some cases able to charge product manufacturers for the 
right to have their products situated next to, or in 
relatively close proximity to, the user interfaces. Indeed, 
in some cases, some of these product manufacturers are 
willing to subsidize the cost of installing the system of 
the present invention in exchange for the right to have 
their products specially situated near, or advertised by, 
the system. 

Referring to FIG. 3, a block diagram showing 
elements of a preferred embodiment of the invention that 
utilizes voice recognition and voice response technology to 
interface with persons desiring location information is 
shown. The preferred embodiment includes a central hub 330 
that is in communication with (at least from time to time) 
more than one user interface, one of which is shown as user 
interface 320, by way of an electrical communication link 
340 (in an alternate embodiment, the central hub is only in 
communication with a single user interface) . User interface 
320 has a voice recognition and response unit 302 that 
receives voice input from a receiver 304. 

A customer (or other person) can inquire about the 
location of a product by stating aloud the name of the 
product (or other similar characteristic information 
regarding the product) while the customer is in proximity to 
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user interface 320, such that receiver 304 receives the 
voice inquiry and provides a signal indicative of the vocal 
inquiry to voice recognition and response unit 302. Voice 
recognition unit 302 in turn processes the signal from the 
receiver to determine the word or words that were stated by 
the customer. Any one of a number of voice recognition 
programs or circuits or other mechanisms known to those 
skilled in the art may be employed in voice recognition and 
response unit 302 to perform this voice recognition 
function. Typically, voice recognition and response unit 
302 will include at least one microprocessor and significant 
storage memory. 

Upon determining the words of the stated inquiry, 
voice recognition and response unit 302 then provides a 
signal to central hub 330 requesting information regarding 
the location of products signified by those words. Central 
hub 330 receives this request and then searches a database 
310 within the central hub for relevant location 
information. Upon finding relevant location information in 
database 310, central hub 330 transmits the information via 
communication link 340 back to voice recognition and 
response unit 302. Voice recognition and response unit 302 
in turn determines a speech-synthesis signal to be applied 
to speaker 308 in order to verbally communicate the relevant 
location information to the customer. Again, voice 
recognition and response unit 302 can employ known circuitry 
or software, in this case primarily speech-synthesizing 
circuitry, to determine the proper signal that should be 
sent to speaker 308. 

While ideally this embodiment of the invention 

would be capable of recognizing all voice inquiries, rapidly 

obtaining product location information regarding those 

inquiries, and rapidly responding in verbal fashion to all 
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of those inquiries, in practice this is sometimes not 
possible. For a variety of reasons, database 310 of central 
hub 330 sometimes does not have information regarding the 
location of a particular product. Not only may database 310 
not be perfectly, accurately updated with all information 
concerning all products located within the store, but also 
voice recognition unit 302 may have difficulty in 
recognizing certain verbal requests (e.g., this may be the 
case where multiple products have highly-similar names) . 
Further, customers may inquire about products that the store 
does not sell (e.g., a customer may inquire about bananas at 
Home Depot™) . 

In cases where voice recognition and response unit 
302 is incapable of recognizing the words spoken by a 
customer, the voice recognition and response unit is 
configured to immediately (without sending a request signal 
to central hub 330) respond with a signal to speaker 308 
indicating that the voice recognition and response unit does 
not recognize the requested product (e.g., the speaker 
states "I do not understand your request. Please restate 
your request") . Further, in cases where voice recognition 
and response unit 302 does recognize the requested words 
but, after providing the request signal to central hub 330, 
receives a signal from the central hub indicating that the 
central hub is unable to provide location information 
regarding the requested product, voice recognition and 
response unit 302 responds with a signal to speaker 308 
indicating a similar message (e.g., "I do not have 
information regarding that product" or "Our store does not 
sell the product you requested") . 

In addition, while ideally user interface 320 is 
capable of determining that a customer is making an inquiry 
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whenever a customer is in fact doing so, in practice the 
environment of a store often is sufficiently noisy that, 
without additional control mechanisms or programming, the 
user interface inappropriately responds to noise that does 
not constitute actual product location inquiries (for 
example, when announcements are made over a loudspeaker in a 
store, the announcement message is interpreted by the user 
interface to be a customer inquiry) , Therefore, in the 
preferred embodiment, the customer first notifies user 
interface 320 that an inquiry is about to be made before 
making the inquiry by pressing an input button 306, which 
then relays an inquiry imminent signal to voice recognition 
and response unit 302. 

Upon receiving the inquiry imminent signal, voice 
recognition and response unit 302 (which normally is in a 
latent state) then enters an active state in which it is 
ready to receive signals from receiver 304. The voice 
recognition and response unit can be configured to remain in 
such an active state for a predetermined period of time and 
then to return to the latent state. Not only does this 
feature reduce the difficulty of programming (or hardwiring) 
voice recognition and response unit 302 to recognize when an 
actual inquiry is being made, but also this feature allows 
the voice recognition and response unit 302 to be programmed 
to provide, upon receipt of such an inquiry imminent signal, 
an output signal to speaker 308 causing the speaker to relay 
an instruction or acknowledgment message to the customer 
(e.g., the speaker states "Please state the name of the 
product that you wish to locate"). Notwithstanding these 
advantages, in alternate embodiments, this feature is 
unnecessary and no input button 306 need exist. 

In addition to the above-described features, the 
preferred embodiment of the invention further includes one 
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or more additional elements and/or features to achieve 
greater responsiveness with respect to the customer and 
greater accuracy in providing relevant information to 
customers. For example, in the preferred embodiment, a 
wider array of more user-friendly interactive verbal 
messages are sounded by the speaker during times in which 
users are making inquiries. Also, during times when no 
customer inquiries are being made, the system can be 
configured to provide general information that is of 
interest to customers. For example, a particular user 
interface can be configured to provide general information 
regarding the type of items that are located in the aisle in 
which the user interface is located, or to alert customers 
to particular products that are on sale. 

Further, when no information is found regarding a 
particular product, database 310 of the central hub 330 is 
configured to identify products that are similar in name 
with respect to the requested product (or are similar with 
respect to some other characteristic of the requested 
product) and to provide that information to voice 
recognition and response unit 302, which in turn causes 
speaker 308 to sound a voice message suggesting that the 
customer inquire about another product (e.g., "I do not have 
any location information regarding the product you 
requested. However, are you interested in the location of 
product X?", where product X is a product determined by the 
central hub to be similar to the originally-requested 
product) . If particularly sophisticated, database 310 will 
have information regarding products that are related to a 
requested product even when the database does not have 
information regarding the location of the requested product. 

Indeed, the present invention envisions many 
alternate embodiments in which the interactions between the 
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customer and user interface 320 take many, more complicated 
routes. For example, in certain embodiments, instead of 
merely recognizing product names stated by a customer, voice 
recognition and response unit 302 is sufficiently 
sophisticated to recognize diverse question types from a 
customer (e.g., the voice recognition and response unit is 
capable of responding to a customer inquiry concerning 
multiple products at once, such as ''Where are the dairy 
products?" or "Where are cheese and crackers?"; or, the 
voice recognition and response unit is capable of responding 
to a customer inquiry regarding something other than the 
location of a product, e.g., "Where is the restroom?") . 

Also, the present invention envisions embodiments 
in which user interface 320 is capable of providing 
additional information (in addition to product location 
information) concerning products, such as price information 
or, if a product is not currently being sold, when the store 
will again be selling the particular product. All of this 
information can be provided, in such embodiments, from the 
same information source (e.g., database 310) as the product 
location information. To facilitate such more complicated 
interactions between user interface 320 and customers, these 
embodiments of the invention can include additional user 
input buttons in addition to input button 306, and also can 
include additional devices for providing information to 
customers (other than speaker 308), in verbal or non-verbal 
form. 

Turning now to FIG. 4, an alternate embodiment of 

the present invention is shown in which simpler input-output 

devices (other than voice recognition and response unit 302 

for providing voice-recognition and speech synthesis) are 

employed to receive product location inquiries from 

customers and to provide information back to customers in 
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response to their inquiries. Again, a user interface 420 is 
shown that is coupled by an electrical communication link 
440 to a central hub (e.g., central hub 330), which 
typically is in turn coupled to at least one other user 
interface. In contrast to user interface 320 of the above- 
described preferred embodiment, user interface 420 includes 
a monitor 404 and a keyboard input 406 for respectively 
providing information to, and receiving inquiries from, 
customers . 

Monitor 404 is a television screen, a liquid- 
crystal display or any other device for providing visual 
information to customers. Keyboard input 4 06 typically 
takes the form of a standard typewriter ( QWERTY- type ) 
keyboard, but in alternate embodiments has keys placed in 
another arrangement, or includes a greater number of or 
fewer keys than such a standard typewriter keyboard (other 
keyboards can have, for example, only a few alphanumeric, or 
merely numeric keys). In alternate embodiments, the 
respective output and input functioning of monitor 4 04 and 
keyboard input 406 are combined in a single unit, such as a 
touch screen display. 

Monitor 404 and keyboard input 406 are coupled to, 
and are in communication with, a keyboard recognition and 
response unit 402. Keyboard recognition and response unit 
402 in particular controls the output of monitor 404 and 
receives the signals from keyboard input 406 regarding 
customer inquiries. Keyboard recognition and response unit 
402 is necessarily a less complicated device (or at least 
requires less complicated programming and less memory) than 
voice recognition and response unit 302 insofar as the 
keyboard recognition and response unit does not have to 
perform voice recognition or speech synthesis. 
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Indeed, keyboard recognition and response unit 402 
in certain embodiments simply operates to forward 
information from customers (input at keyboard input 406) to 
central hub 330 and also to control monitor 404 to display 
information received back from central hub 330. Typically, 
however, keyboard recognition and response unit 402 performs 
more complicated functionality (and requires more circuitry, 
memory or programming to perform this functionality) , such 
as filtering out inappropriate requests from customers, 
correcting for spelling errors, or facilitating more 
complicated interactions with customers such as those 
described above with respect to user interface 320. 

User interface 420 is not limited to monitor 404 
and keyboard input 406 for allowing input and output between 
the user interface and customers, and can further include 
additional devices to facilitate interaction with customers 
(for example, in one embodiment, "happy" musical tones are 
output via a speaker signifying whether product location 
information has been found in response to a customer's 
inquiry) . Additionally, the present invention envisions 
hybrid user interfaces comprising components of the various 
embodiments already described. For example, in one 
embodiment, a user interface that is capable of speech 
synthesis, but not capable of voice recognition, is 
employed; such a user interface has a keyboard input in 
place of receiver 304. Finally, more than one type of user 
interface can be used in conjunction with one another and/or 
be coupled to the same central hub (e.g., FIG. 3 could be 
modified to include user interface 420 of FIG. 4). 

Also envisioned within the present invention are 

embodiments having the alternate configurations described 

above with respect to FIG. 1. For example, in contrast to 

FIG. 3, which shows a "hub and spokes" configuration with 
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respect to the interconnection of central hub 330 and the 
multiple user interfaces (such as user interface 320 or user 
interface 420), each of the various user interfaces can 
instead be coupled serially to one another by communication 
link 340, which then at only one connection point couples 
those user interfaces to central hub 330. Also, instead of 
employing electrical communication link 340 to couple the 
various user interfaces and central hub, alternate devices 
can be utilized to allow communication (e.g., wireless 
communications) . 

Further, most communication with central hub 330 
is eliminated in certain embodiments where one or more of 
the user interfaces are configured to be able to store and 
provide product location information (or other relevant 
information) . Such user interfaces include additional 
memory and/or processing devices/capabilities in addition to 
(or within), for example, voice recognition and response 
unit 302 or keyboard recognition and response unit 402. In 
such embodiments, the user interface programmed with the 
product location information effectively becomes both a user 
interface and a central hub. In place of electrical 
communication link 340 coupling the user interfaces to 
central hub 330, another communication link (electrical or 
otherwise) is utilized to couple the user interfaces merely 
to one another. As stated above, a communication link 340 
is dispensed with altogether if the user interfaces are 
programmed with all necessary product location information 
(and other relevant information) by a mobile programming 
device . 

As discussed, certain embodiments of the present 

invention include one or more user interfaces (intermediary 

or otherwise) that perform database-related and other 

operations discussed above as being operations of the 
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central hub. However, further envisioned within the present 
invention are embodiments where the central hub (or an 
intermediary user interface) is capable of performing some 
or all of the operations ascribed above to the user 
interfaces (particularly to the voice recognition and 
response unit and the keyboard recognition and response 
unit). For example, in certain embodiments of the present 
invention, voice recognition, speech synthesis, keyboard 
recognition and other processing operations (which in other 
embodiments are performed at user interfaces) are performed 
by the central hub. 

In such embodiments, signals from receivers or 
keyboards, or to speakers or monitors, are transmitted 
directly to and from the central hub without any (or 
significant) signal processing at the user interfaces. For 
example, in one embodiment in which the user interfaces have 
only microphones (for receiving customer inputs) and 
television monitors or LCD screens (for outputting 
information to the customers), the only signal processing 
that occurs at the use interfaces themselves is the purely 
electromechanical conversion process performed by the 
receivers/microphones in converting voice signals to 
electrical signals for transmission to the central hub, and 
the electronic conversion process of converting the signals 
from the central hub into signals appropriate for 
controlling the monitors or LCD screens. 

Referring to FIG. 5, exemplary operational steps 

for the present invention are shown in a flow chart. In 

step 501, an indication is received at the system from a 

customer which signifies that the customer desires to make a 

product location inquiry. In the preferred embodiment, this 

indication is received when the customer presses an input 

button (such as input button 306) . However, a customer can 
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also provide such an indication by providing a different 
signal via the same or a different device, and in certain 
embodiments performance of this step is not necessary at 
all- 
in step 502, a product location inquiry from the 
customer is received by the system. The inquiry is received 
at a receiver, such as receiver 304, a keyboard input such 
as keyboard input 406, or at a different device such as a 
touch screen. A very simple inquiry may merely indicate an 
identity of a product for which the customer wishes to 
determine the location (e.g., the customer states "Cereal"). 
More complicated inquiries can include an indication that it 
is the location of the product that is desired (e.g., the 
customer inquires ''Where is cereal?"). Additionally, other 
types of inquiries can also be made (regarding desired 
information other than product location) in more 
sophisticated embodiments of the invention. At step 503, 
the product location inquiry from the customer is processed 
by the system. In the preferred embodiment, involving voice 
recognition and response unit 302, such processing is 
involved, since voice-recognition processes must be applied 
to the signals from receiver 304. 

In alternate embodiments, however, the processing 
is almost nonexistent. For example, in an embodiment having 
keyboard recognition and response unit 4 02, signals received 
from keyboard input 406 are merely converted into signals 
that can be sent directly to central hub 330 over 
communication link 440. In any event, all embodiments of 
the invention will require at least some minimal processing 
of customer inquiries, at least to insure that those 
inquiries were made in a format acceptable to the system and 
in a format capable of being communicated to the database 
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(or other memory in which product location information is 
stored) , 

Next, at step 504, the processed product location 
inquiry is communicated to the database. Although in the 
preferred embodiment, this communication occurs by way of 
electrical communication link 340 between user interface 320 
and central hub 330, the communication can occur in other 
ways as discussed above. For example, in certain alternate 
embodiments, the communication occurs solely internally 
within a single user interface (or even within a single 
microprocessor or other element of that user interface) when 
the product location information is stored within the user 
interface itself. Further, in additional alternate 
embodiments, the communication occurs between one user 
interface and a second (i.e., intermediate hub) user 
interface that has product location information, or within 
the central hub itself, if the central hub is configured to 
perform the processing of the product location inquiry of 
step 503. 

In step 505, the database is checked for relevant 
information in response to the product location inquiry. In 
certain embodiments, the database is checked for other 
information (e.g., price information) as well. Methods for 
searching for information stored in such databases is well 
known in the art. At step 506, relevant information found 
from the database is provided back to an output control 
device. The output control device is in certain embodiments 
the same device that processes the product location 
information in step 503 (e.g., voice recognition and 
response unit 302). However, the output control device in 
alternate embodiments is separate from the device that 
processes the product location information. 



25 



The output control device in certain embodiments 
performs additional processing of the information signal 
from the database before that information is output to the 
customer. For example, in the preferred embodiment, voice 
recognition and response unit 302 converts the information 
signal into a voice-synthesized signal that produces voice 
sounds when provided to speaker 308. Finally, in step 507 
the relevant information (and possibly additional 
information provided from the output control device) is 
output to the customer. The output is provided by way of 
speaker 308, monitor 404 or any one of a number of other 
types of output or input/output devices. 

As described above, the present invention 
envisions multiple alternate embodiments that are capable of 
performing further steps in addition to those of FIG. 5 (or 
only some of those steps) . For example, upon receipt and 
processing of a product location inquiry from a customer as 
in steps 501 and 502, the system in one embodiment performs 
additional interactive steps to obtain or provide further 
information or clarification regarding a product location 
inquiry vis-a-vis the customer before or while the system 
communicates an inquiry to the database. Also, in certain 
embodiments, the system not only provides information 
indicative of the locations of products in response to the 
inquiries of the customer, but also provides information as 
to how the customer can most effectively travel to those 
products within the store (e.g., provides directions as to 
how to get to a particular aisle) . 

In some embodiments, some or all of the 

information provided by the system is not only stated or 

displayed to a customer at a user interface, but also is 

printed out by a printer associated with the user interface. 

When an individual customer has made multiple inquiries, the 
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information printed out for, or otherwise provided to, the 
customer is organized so that the customer can most 
efficiently travel to each of the desired product locations 
in as little time as possible. For example, the products 
and their respective locations are listed in order of 
closest proximity to the user interface. In certain 
embodiments, a map or the store (or a portion of the store) 
is printed out for the customer so that the customer is 
graphically informed of the location of the one or more 
products about which the customer has inquired. In one 
embodiment, the map has numbers on it at each of the 
locations of the desired products, where the numbers signify 
the order in which the customer should travel to the 
different locations . 

The precise steps for controlling the input/output 
devices (or user interfaces), addressing and communicating 
with the database, and for processing information also vary 
significantly in different embodiments. For example, while 
the embodiment discussed above is capable of handling only 
one customer request at a particular user interface at a 
given time (although multiple customer requests can be 
handled simultaneously if the requests are made at multiple 
user interfaces), in certain embodiments, the system is 
capable of handling two or more inquiries at any given time 
at a single user interface. In one such embodiment, the 
system is capable of communicating a first product location 
inquiry to the database and simultaneously providing, in 
response to a second product location inquiry, a preliminary 
response to the customer without accessing the database. 
Also, in certain embodiments, the inquiries from the 
customer (and addressed by the system) extend beyond product 
location information. 
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The present invention is further meant to include 
further operations, and structures capable of performing 
those operations, that build upon the above-described 
features. For example, in further embodiments, the product 
location inquiries input by customers to the above-described 
system are stored and processed (i.e., tabulated and 
examined) to obtain information regarding customer 
preferences. The storage and processing of this information 
can be performed at the central hub or a user interface or 
at any of the other circuitry described above (or at 
additional circuits). By utilizing such information, stores 
can obtain useful information indicative of customer 
preferences or indicative of the relative difficulty 
customers are having in locating particular products within 
the stores- Such information can be used by store managers 
to identify fast-selling products or to determine whether 
the arrangement of products within the stores should be 
altered to better accommodate the needs of customers. 

Further, the differences between the number of 
product location inquiries concerning certain products, and 
the number of those products actually sold by the store 
(which information is already typically monitored) , can be 
calculated. Such information can be indicative of, for 
example, how customers' preferences change while the 
customers are within the store or how the preferences change 
once the customers learn of the prices of various products. 
Additionally, in particularly sophisticated embodiments of 
the present invention, customer typologies can be identified 
such that, upon receiving a particular set of product 
location inquiries from a given customer, the invention will 
automatically identify a customer profile and provide 
suggestions or information to the customer suited to that 
customer profile. 
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In additional embodiments, customer product 
location inquiry information is stored along with data 
concerning the identity of the individual customer himself, 
so that operation of the invention is tailored to the needs 
of the individual customer. By storing and monitoring the 
product location inquiry information, information regarding 
a particular customer's preferences can be obtained so that 
suggestions to the customer can be made (via a user 
interface) to that customer upon the customer's repeated 
visits to the store. 

Further, in particularly sophisticated 
embodiments, an individual customer's standard purchases are 
already known (e.g., stored within the central database) 
when the customer enters the store. This information can be 
obtained based upon the customer' s inquiries and purchases 
during earlier visits, or other actions by the customer, 
including survey responses, internet purchasing, etc. Thus, 
when the customer arrives and identifies himself to a user 
interface (e.g., by stating the customer's name to voice 
recognition and response unit 302), the user interface 
reminds or informs the customer of the location of certain 
items that are known to be of interest to the customer, or 
provides the customer with other information tailored to the 
needs of the customer. Further upon receiving customer 
identification, the system can provide signals to the store 
management (or to other devices) to provide specialized 
services to the customer (e.g., informing the customer of 
special sales going on at the store, or providing a 
handicapped customer with special assistance in shopping) , 

Further embodiments of the invention that include 
additional capabilities tailored to the needs of the 
individual customer are possible through the use of hand- 
held or otherwise mobile (preferably wireless) devices. 
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Such devices can include, for example, telephone or walkie- 
talkie type units, headphones, specialized eyeware, etc. 
Upon entry of a customer into a store, the customer is 
provided with one of the user interfaces. After the 
customer provides identification to the user interface, the 
user interface begins to provide the customer with 
information regarding the locations of the customer's 
standard items of purchase (and any other items that are 
likely to be of interest to the customer) . 

In certain embodiments, the hand-held or otherwise 
mobile user interface is able to determine its own position 
within the store, using global positioning (GPS) or other 
position-sensing capabilities. Then, the user interface is 
able to provide directions to the customer as to how to 
travel to the customer's desired products within the store 
(as opposed to merely informing the customer of where the 
products should be located, by indicating an aisle, etc.). 
Such directions can be provided on a visual display on the 
user interface (e.g., showing a map of the store, showing 
the present position of the customer, and showing how to 
travel to desired products or to other desired destinations, 
using arrows or via other indications on the map) . 
Instruction also can be provided verbally through voice 
response technology as discussed. 

Alternately, assuming the customer desires to 
determine his own path through the store (e.g., the customer 
wishes to travel down each aisle of the store sequentially) , 
the user interface can notify the customer each time the 
customer is about to pass an item of interest within the 
store. In one embodiment, an indication such as a light 
turns on in an aisle of a store as the user interface" passes 
an item of interest. 
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The information provided to the customer in 
various embodiments can include not only product location 
information but also price information regarding products of 
interest, the total price of all products already selected 
by the customer (or a predicted total price of all products 
typically selected by the customer for purchase) , or 
suggested alternate ways of obtaining desired products that 
are currently not available at the store (or letting the 
customer know when desired products will be available) . For 
stores that are part of a larger network or franchise of 
outlets at different locations (e.g., Walgreen' s) 
information regarding individual customers (or customer 
profiles or customers' behavior generally) can be shared 
among the different stores so that customers continue to 
receive individualized or other specialized treatment at 
each of the different stores within the network of stores 
(in certain embodiments, a particular central database can 
be shared among multiple stores) . 

Additionally, the present invention is 
configurable for providing information to customers that 
assists in the promotion of particular products. For 
example, in the absence of customer inquiries, the user 
interfaces can provide information regarding products that 
are being specially promoted, or products that are located 
close by to the user interfaces. If the user interfaces are 
included within the point of purchase displays, the user 
interfaces can be configured to attract the attention of 
customers who are passing the point of purchase displays. 
For example, user interfaces with speakers can announce to 
passing customers that "Product X is on sale-two for one 
dollar." User interfaces at the ends of particular store 
aisles can announce special products that are located within 
those aisles. 
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In addition, in response to particular customer 
inquiries, the system is configurable to provide additional 
advertising or promotion information in addition to the 
location information requested by the customer. For 
example, the system, in response to an inquiry regarding the 
location of product Y, can respond by stating "Product Y is 
located in aisle 3. Product Z, which is on sale, is also 
located in aisle 3." Because of the many ways in which the 
system can be employed to promote or advertise different 
products, especially since the user interfaces are typically 
located in central or easily-accessed locations within the 
stores which are highly-frequented by customers, it is 
envisioned that store owners will be able to develop special 
arrangements with product manufacturers in which the product 
manufacturers will pay store owners to configure the system 
to promote products of the product manufacturers. Indeed, 
in certain circumstances, product manufacturers may wish to 
pay for the installation of the system within stores so that 
the system will promote their products. 

While only a few exemplary embodiments of this 
invention have been discussed above, persons skilled in the 
art will recognize that many changes, substitutions and 
modifications (including omissions) are possible in these 
embodiments without materially departing from the novel 
features and advantages of this invention. It should be 
clear from the above discussion that the invention is 
capable of being employed in many different store-related 
environments, is capable of providing a variety of different 
types of information, and is further capable of having many 
different types of hardware and software configurations 
(including different types of interface devices and 
information-providing devices) , Although suited for 
assisting customers, the invention can be used by others 
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(e.g., store employees) who desire store-related 
information. The exact structure, design and operation of 
the invention can vary so long as the invention continues to 
accomplish the same functions. 

In particular, the present invention is meant to 
encompass a variety of different systems and devices that 
are capable of receiving inquiries from store customers at 
one or more convenient locations, obtaining information in 
response to those inquiries from a centralized information 
source (or a limited number of such sources), and providing 
the information back to those store customers. By providing 
information from a centralized source, repeated interaction 
of store customers with other human beings (e.g., store 
employees) is reduced to a minimum (for example, only one 
store employee may be required to program the centralized 
information source with data that is then accessible 
repeatedly by many customers) . Accordingly, all such 
changes, substitutions and modifications (including 
omissions) are intended to be included within the scope of 
the invention as defined in the following claims. Other 
changes, substitutions, and modifications (including 
omissions) may be made in the design, operation (and 
operating conditions) and arrangement of preferred and other 
embodiments without departing from the spirit of the 
invention as expressed in the following claims. 
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